Key words: rotational behavior -6-OHDA lesions -substantia nigra A basic assumption of the 'rotational behavior model' is that amphetamine (AMPH) produces ipsiversive rotational behavior in rats with unilateral 6-hydroxydopamine lesions of the nigrostriatal dopamine (DA) system. However, we report here that if the normally 'dominant' striatum is partially depleted of DA the majority of rats turn contraversive when given AMPH, i.e. in the opposite direction predicted by the model.
After unilateral damage to nigrostriatal neurons animals show lateral preferences in sensorimotor function often characterized by rotational (circling) behavioI a, 3, 24, 25, 26, 27 . Although spontaneous circling gradually diminishes after the lesion, vigorous rotational behavior can be elicited by drugs that increase brain dopamine (DA) activity 5,25,27,28. The rotational behavior model has been widely used to screen new drugs for dopaminergic activity (e.g. ref. 6), and to further our understanding of basal ganglia function 8,18,19. A basic assumption of the model is that after a unilateral lesion of the nigrostriatal DA system with the neurotoxin 6-hydroxydopamine (6-OHDA) animals circle towards the side with the 6-OHDA lesion (ipsiversive) when injected with amphetamine 19,25,27. However, there may be an endogenous asymmetry in the nigrostriatal DA system 9,1°,14,15,22, and therefore the side of the brain that is lesioned could be an important variable. Indeed, in the experiment reported here we found that DA depletion of the 'dominant' striatum has a strikingly different effect than DA depletion of the 'non-dominant' striatum.
To estimate which hemisphere was intrinsically 'dominant' for rotational behavior intact (no lesion) rats were tested for amphetamine (AMPH)-induced rotational behavior, as described previously 4.21. Briefly, each rat was placed in an automated spherical rotometer for a 15 min habituation period, and then injected i.p. with 1.2 mg/kg of o-amphetamine sulfate (AMPH) dissolved in saline. AMPH-induced rotational behavior was recorded for 60 min on two different occasions, one week apart. One full rotation is defined as 4 consecutive 90 o turns in the same direction (see ref. 21). Only rats that turned in the same direction during both screen tests were used in this experiment.
On the basis of the screening tests the hemisphere contralateral to an animal's preferred direction of rotation was operationally defined as being 'dominant' for rotational behavior, and the other hemisphere as 'non-dominant'. Glick and his colleagues 1°.14 have shown that when intact rats are given AMPH they turn predominantly in one preferred direction. This preferred direction of rotation is contralateral to the striatum with higher dopamine (DA) content and greater metabolic activity 9,~1. The striatum contralateral to the dominant direction of rotation also shows significantly more AMPH-induced DA release in vitro than the ipsilateral striatum 20.
